inflammatory cells, red blood cells, and mineralized debris.
There was a prominent accumulation of neutrophils in the lamina propria beneath denuded chorionic villi. There was a moderate mononuclear cell inflammatory reaction in other portions of the chorionic lamina propria. Perivascular mononuclear cell accumulation was present, but there was no significant vasculitis.
The cytoplasm of several chorionic epithelial cells was distended with slightly basophilic granular material (Fig. 2 ). This material did not react significantly with Giemsa, periodic acid-Schiff, acid-fast, Gomori's methenamine silver, Alizarin red calcium, or tissue Gram's stain. Numerous approximately 0.5-µm coccobacilli stained red in Gimenezstained placental impression smears. These organisms were located both intracytoplasmically and extracellularly.
Ultrastructural examination of the placenta revealed distension of the cytoplasm of many placentomal trophoblasts by microorganisms ( Fig. 3 ). These organisms were rods (0.5-0.8 x 0.25 µm) with rounded ends and were irregularly round in cross-section. The organisms contained an eccentric or central electron-dense nucleoid surrounded by an electronlucent fibrillar cytoplasm. Small (25-nm) electron-dense granules were present beneath the cell membrane in some areas (Fig. 4 ). The cell wall was trilaminar, and was composed of thin inner and outer electron-lucent zones, and a thick, moderately dense central zone. The entire cell wall was approximately 25 nm thick.
Most infected placentomal trophoblasts were necrotic, based on the presence of pyknosis, karyolysis, and discontinuous plasma membranes. Microorganisms, as described above, were also admixed with necrotic extracellular debris.
No pathogenic bacteria grew from the aerobic and microaerophilic cultures. Antibodies to toxoplasma were not detected by the direct agglutination test. The fluorescent antibody test for border disease virus and for Chlamydia revealed no antigen. However, fluorescent antibody testing of placental tissues for C. burnetii revealed numerous short rods within trophoblasts and admixed with cellular debris. The embryos of inoculated chicken eggs died 4 days later. Yolk sac smears were stained with C. burnetii-specific fluorescent antibody conjugates and were positive.
Coxiella burnetii is the only member of the genus in the family Rickettsiaceae. The organism is known to produce endemic abortions in sheep and goats. In North America, known outbreaks have occurred in California sheep, 4 Idaho dairy goats, 12 and Ontario sheep and goats. 9 The most important route of infection is apparently inhalation, especially when the environment is heavily contaminated by exudate of aborting animals. 6 , 11 Maintenance of the organism in the environment can occur by 2 methods. The organism apparently can persist latently in animals exposed by ingestion of infected milk or inhalation of air in a heavily contaminated environment. 6, 11 Reactivation and shedding of large numbers of organisms resume during pregnancy and at parturition. l' A second method of environmental maintenance involves host-tick interaction. Numerous species of ticks harbor C. burnetti, but ticks are not necessary for transmission and probably are less important then aerosol infection."
Abortion usually occurs late in the gestation term and aborted fetuses are usually fresh. The gross lesions are necrotizing placentitis with copious amounts of grey-brown exudate. The placental lesions present in these lambs are similar to that seen with brucellosis and chlamydiosis. The foci of cotyledonary necrosis caused by toxoplasmosis are usually smaller (l-3 mm) than those caused by coxiellosis (OS-1 cm) and are white rather than tan.
Microscopically, necrotizing placentitis is a common lesion of C. burnetii infection, with many trophoblasts containing intracytoplasmic colonies of microorganisms. Placental vasculitis, which is a common lesion in fetuses aborted because of chylamydial infection, was not common in this case.
Focal granulomas were noted in the liver of 1 aborted lamb. These granulomas were morphologically similar to those seen with toxoplasmosis. However, characteristic toxoplasma granulomas were not present in the brain, and toxoplasma antibodies were not present in the fetal serum. It is uncertain whether or not these granulomas were C. burnetii -associated. There were no other microscopic lesions to suggest toxoplasmosis.
We found the ultrastructural lesions of C. burnetii placentitis to be previously unreported. In the present case, the cytoplasm of placentomal trophoblasts was distended with organisms ultrastructurally compatible with C. burnetii. 1, 7 Characteristic features include a centrally or eccentrically positioned nucleoid surrounded by a fibrillar cytosol. Electron-dense granules were also common beneath the trilaminar cell wall. Although C. burnetii can divide by binary fission, l0 there were no dividing cells observed in our case. Many infected trophoblasts displayed ultrastructural characteristics of necrosis. Numerous organisms were also present extracellulary admixed with cellular and amorphous debris. These organisms were probably released as necrotic trophoblasts ruptured.
Because C. burnetii is the etiologic agent of Q fever in man, safeguards against inhalation of infective material should be taken when laboratory personnel work with i rial from abortion cases.
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